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ru\ <iTRFPTOCOCCAL ANTIGEN, PHARMACEUTICAL COMPOSITIONS 
(54) SSJ^Gn" Aj!jD ITS USE IN MEDICAL DIAGNOSIS 

AND TREATMENT 

f71^ We MEMM S.p.A. , of 35 Via Farini, Bologna, Italy, an ItaUan Body .Corporate 
do herebrd^clafeX inventibn, for which we pray that a patent may be granted to us and 
?he Sod by which it is to be performed, to be partfeularly descnbcd m and by the 

^''S'^et^nMnvention relates to the diagnosis and treatment of neoplasms. More 
pa^icullrifu rebates to a certain newly discovered bacterium, of the genus Streptococci, 
whkh Sits the in^ system of the host to signal the presence or absence of a 

SeSasmTi^d Xcnan be used also to eUminate the neoplasm TJe mvention also relates 
ro TOmpos?t"ons containing this bacterium, to active extracts of tfie bacterium and to the use 
of *rbaSura! the compositions and the extracts in the diagnosis and treatment of 

"^inrstiidies have been conducted which show that cancer cells contain canc^-f^f^^^ 
anUge^or antigens. For example, studies have indicated that all cancers induced by a given 
viruf in anv sinele strain of susceptible rodents show group specificity, i.e. Uiey all have the 
s^e On the^ther hand, individual specificity lias been shown for spontaneous 

Ind cScally-induced cancers. These studies have also shown that such cance« have 
dfffereht antigenic determinants, even though induced by the same chemical, and that each 
of mStiple Oncers induced in one animal by the same chemical also has a specific 

^"Howeve?; the possibility has never been ruled out that there is at le^t one antigen which 
is common to all neoplastic cells. In the book "Immunological SurveiUance by Sir 
MacFau-lane Burnet, Pergamon Press 1970, page 13, it is stated: 

"In the last analysis, any theoretical disinclination to consider the possibility of an antigen 
being present in all tumours as an essential part of the malignant proems would be 
effectively countered by a single fully acceptable experimental demonstration. 

Another factor which has blen recognized by some researchers is the existence of a 
so-called "blocking factor", which blocks the inhibition of cancer colony formation by 
lyn^phocytes. Andlrson ["Iikmunotherapy of Cancer" appearing in "RSS^'^t Advances m 
Can^r and Radiotherapeutics: Clinical Oncology" edited by Hainan, The Williams and 

,■,,;„.: ^ fin-rfi „„«oo onn - onii nrtints "lit that there IS strone suooort tor the 

theoTof't^^^^^^ a'n"t!^od7-Hke"^;\e"ri^^^ whrcV block receptors on the tumour ceUs 

so that antigen-reactive lymphocytes cannot recognize and attack the cells. In discussing 
these observations, Anderston states at page 201: , . , , , , , ■ u k;*;^^ r.iih^\r 

**Hosts in which cancer grew had factors in. their sera which blocked inhibition ot their 
own cancers' colony formation by their own lymphocytes, presumably by combining with or 

^^We^ave now discovered that certain species of the genus Streptococcus have the ability 
to produce an antigen which can be used in a serum agglutination test for the presence or 
absence of neoplasms in a patient to whom cancer is suspected. Furthermore the new 
40 antigen or bacterial cells containing it can be used in such a manner as to permit the natural 



10 



15 



20 



25 



35 



10 



15 



20 



25 



35 



40 



2 



1 587 244 



2 



50 



55 



10 



15 



^Tis ?LoV^d Vh^ this bloSg'Va"c1or"o^^^^^ combines with the neoplasm-antigen and 
orJvents the antibody spe^^^^^ antigen from recognizing its presence If a neop asm is 

Snf recoanizld it can^^^^^ destroyed and therefore the neoplastic cells penetrate into 
normaufssue break up hs organization and are then often able to metastasize. The rate of 
30 Croquet orofantiboaies directed against these neoplast c cells is usually lo* f^d « 30 
Slated onlv bv the huge number of cells with potential neoplastic characteristics but 
S do noFpro^duce Wo^cking factor; the fragments of dead "«°Pj«/'«^^^"%™^^^ 
Contribute to tL stimulation of antibody titre. However even if the anti^^^^^^^ since fhe 
large it could do nothing against a neoplasm producmg blocking factor, since tne 

^"litSeiaatTh-e'groTth'r^^^^^^^^ p" ocSdTas follows. First, some cells undergo 
grldual or rapid transflrmation, caused by ^pme carcinogenic '^"bstance or stimiju^ to 
Icquire neoplastic characteristics. Even during the very first P^^f « of Ihe stnictural 
tra^nsformation. the cell changes or modifies membrane antige^^^^ 
40 in the oroduction of the neoplast c mass, production of blocking factor begins, unce me 
SoducCn oScklng factor^s significant', these cells, even if they have pot V^t «ed all 
of their cancerous characteristics, are able to circumvent the immunological defenses of the 
o gSsm T^e Jresfnce of this blocking factor on the antigen of the opjast.c ce Is wil 
orevent any contact with immuno-compltent cells and, therefore from the imrnunological 
45 Joint of v?ew the cells are considered to be normal. Those cells that have the umour 45 
^nUgen on their membranes but which are not able to Produce sufficient quantit^^^^^ 
blocking factor quickly enough would be recognized and rapidly d«troyed by the 
immunological system. This, no doubt, happens veiT frequently in a norm^^^^ 

The destruction of a neoplastic cell which produces blocking factor may also take place it 
the transformation has caused the appearance of other strong, specific anti^ens^ Thus. 50 
other antibodies may cause the destruction of a neoplastic cell noiwimstanomg mc pic^cuv-o 
of blocking fac^^^^ This is believed to be the reason why the appearance of neoplasms is a 

''HSer!' where 'the antigen is promptly covered with blocking factor immuno- 
competent cells will not recognize the neoplastic cells as non-self .^"^.^ese cells w^^^^^ 
therefore, not be attacked. Accordingly, such neoplastic cells can reach undi?^^^^ stage 
in their structural transformation which may soon cause he destruction of Ihe^ 
oreanism At this stage, the only limitations on the growth of the neoplastic cells may arise 
from eTt icied nourifhment - th'e decline in the health of the organism itself may harm the 
60 large and hypo-nourished neoplastic masses. Where this happens ^e death of the^^ 60 
neoplastic cells leads to the discovery of the tumour antigen arid t^e nnmuno-compe^^ 
cells finally begin their attack, but. at this t.me. there is very httle PO^^'^''''y 
those rare cases where the immuno-competcnl cells successfully destroy the neoplastic mass 
at this stage, there is said to be "spontaneous remission". However no matter ho* much 
65 antibody .s produced, those cells which are still protected by blocking factor will not be 65 
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affected. Furthermore, the immune reactions which are now taking place may contribute 
further to the clinical decline of the patient. Since the antibodies are able to react only 
aeainst those dead cells which do not produce any blocking factor, and since an enormous 
number of dead cells will be destroyed, the products of lysis will lead to the progressive but 
5 rapid intoxication of the organism, finally leading to death. 

We have surprisingly discovered that Bacteria G has the same antigen or,, at least, the 
same antigenic^eterminant on its cell wall membrane as is present in all neoplastic cells: 
Thus, the bacterium itself could be regarded as a "neoplastic cell" and is so regarded by the 

10 '""wrSve 'Sscovered, by simple agglutination tests with serum samples from healthy 10 
patients, that in substantially all of the sera examined, some measure of agglutination taJoes 
place when the serum is contacted with Bacteria G or with an antigenic extract thereof .The 
extraordinary discovery, however, is that, in testing sera from patients known to have 
Dplasms. there was no agglutination. The explanation for ttiis discovery V^s^"* the 



15 



neoplasms, lUClc waa a5g»«»^n«..-v^w. — r- .11- X :„ ^^^■^a.A 

existence of blocking factor. In hosts free from neoplasms no blockmg factor »s fomed 
and thus none is present in the serum. Accordrngty, antibodies, ^^^^'^l^ '^^"f^!^"^^^^ 
. .- .V. ♦u^ K^cf onH rh nrft effective aeamst neoplastic cells, will 
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^^eseTIn S;e%^^^^^^^^ Kost:Tnd which are ^ 

combine with the antigen of Bacteria G and agglutinaUon will occur. On the other hand, m 
the case of a host infeSted by a neoplasm, blocking factor will be present the serum and 
20 this blocking factor will mask the antigens on the bacteria, as a result of which no 

^^\Ve have* deTe^ that the production of blocking factor is mitiated 

very early in the development of the neoplasm and, therefore, Bactena G or other bacteria 
of the genus Streptococcus producing a similar or the same antigen can be used as a very 

25 early diagnostic indication of the presence of neoplasms m the host. The extreme 25 
importance of such an early indication of the presence of a neoplasm is self-evident. 

We have also discovered that the bacteria of the present invention can be used to strip 
blocking factor from the neoplasm of a host and thus allow the immuno-logical system of 
the host to invade arid destroy the neoplasm. For example, an injection of Bacteria G , or, at 

30 least of the antigenic portion thereof (which is identical to that of the neoplastic cells and 
which is hereinafter referred to "antigen G'*)» will eliminate part of the blocking factor by 
drawing the blocking factor to itself. In other words, the unblocked bacterial antigen G has 
a greater affinity for blocking factor than does the neoplasm and, accordingly, aproportion 
of the blocking factor will leave the neoplasm and combine with antigen G from the 

35 bacteria. At the same time, the presence of antigen G without blocking factor will greatly 35 
stimulate the production of the corresponding antibodies. As a result, after a few days, the 
titre of antibodies will rise steeply and those neoplastic cells which are left without any 
blocking factor are rapidly destroyed, first by the humoral immunity and then by the 
cellular immunity systems. If the neoplasm is not totally destroyed by this first assault, 

40 however, the titre of antibody will become progressively lower and the tumour cells will 40 
once again produce an excess of blocking factor. At this stage, a second inocculation of 
Antigen G, particularly when it is especially prepared as described hereafter in such a way 
that it has a greater affinity for blocking factor than for the antibody, again strips a portion 
of the blocking factor from the neoplastic mass and again leads to a rapid increase in 

45 antibody titre. As a result, more neoplastic cells are eliminated. Depending upon the 45 
volume of the tumour, its capacity for producing blocking factor and the dose of inocculated 
antigen G, the neoplasm will be destroyed more or less rapidly. Finally, cicatrized tissue 
will close the wound and only a few signs of the involution process, which otherwise would 
have caused the death of host organism will be left. 

50 Accordingly, in its broadest aspect, the invention consists in an antigen produced by a 50 
bacterium of the genus Sirepiococcus and characterized by the ability to cause agglutination 
in the serum of a neoplasm-free patient and not to cause agglutination in the serum of a 
neoplastic patient. 

The invention further consists in a biologically pure culture of a microorganism of the 
55 genus Streptococcus capable of producing said antigen. 55 
The invention still further consists in killed cells of a bacterium of the genus Streptococcus 
capable of producing said antigen. 

The bacterium of the genus Streptococcus is preferably Bacteria G, that is Streptococcus 
faecalis subspecies G ATCC 31,290, and the antigen is preferably antigen G (as previously 
60 defined), which is produced by Bacteria G. . 

. The cells of the microorganism, Bacteria G, are ovoid, 0.5 to 1.0 ^xm in diameter, 
occurring mostly in pairs or short chains and elongate in the direction of the chain. They are 
non-motile and Gram-positive and endospores are not formed. The nutritional require- 
ments are complex and variable and the microorganism is facultatively anaerobic. 
65 Tolerance tests showed growth at lO'^C and 45*C, as well as growth in media containing 65 
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rriS3?af°Jh a, APT agar, .h?_co^^^^^^ 




betow^gtves thrfermenVation^ for this microorganism. 

TABLE 1 
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SO 



Glucose 

Trehalose 

Lactose 

Salicin 

Saccharose 

Raffinose 

Maltose 

Glycerol Aerobic 

Glycerol Anaerobic 

Mannitol 

Sorbitol 

Arabinose 

Insulin 

Citrate 

Digested Gelatin 
Bile 10% w/v 
Bile 40% w/v 
Litmus Milk 

Methylene Blue 0.1% w/v - Milk 
Growth pH 9.6 
Arginine Decarboxylase 
Tellurite 0.04% w/v 
SF Medium 



+ 
4- 
+ 



+ 
+ 

coagulates and makes acid 
coagulates and makes acid 
+ 



The composition of SF Medium is as follows: 

Tryptone 20 g 

Glucose 5 g 

K2HPO4 4 g 
KH2PO4 g 

NaCl 5 g 

Sodium Azide 0.5 g 

Bromocresol red 0.032 g 

H2O quant, suff. 1 litre 

It can thus be seen that Bacteria G ferments glucose, trehalose lactose, salicin, 
saccharose and raffinose within 4 days. It grows on substrates containing 
w/v bile. It coagulates and acidifies milk containing litmus and 0 1% w/v methylene blue. It 
U 5,rpnnine decarboxylase positive and it grows quickly on SF_ Medium. ^ • .1,^ 

file pattern of sensitivity of the microorganism to cenam aiitiuriotics ;s given m 
following Table 2. 
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TABLE 2 



Oleandomycin 
Tetracycline 



+.+ + +. 
+++ + 
+ + + + 



5 Chloramphenicol +H-++ 



Ampicillm 
Riphampin 
Terizidone 



+ + + + 
+ + + + 
++ 



Penicillin 10 

10 Erythromycin 

Novobiocin 

Lincomycin 

Sulfamethoxypyridazine 

Streptomycin 15 

15 Kanamycin 

Methicillin 



++ + + = sensitive 

+ + = sli^tly sensitive 

= resistant 



20 



Based on the above observations U^^^^^^^^ KcSSy'" 
of Streptococcus faecalts appearing Sergey s Manuai^i properties which differentiate 25 
8th edition, 1974. There are, however several mporta^^^^^^ ^^^^^ ^ 

Bacteria G from other n"«^roorgan.sms of the s^e spe^^y ^nventional media for 
culture media containing ^ WV'^^^^^^^^^^ The ^ont of benzopyrene present n 

growth of microorganisms of the g";""^ amount which can be dissolved m it. 

The culture medium may be as much as the ' ^ bf conventional strains 30 

Benzopyrene, which >s an active 'carcinogen wdl^^^^^ invention. Bacteria G. 

of Streptococcus faecalis, but/oes not affect the stra,^^^^^^ presence of the 

Moreover. Streptococcus faecalts G und^^ 
chemical mutagen, hV^f ''.y»amine chlo^^^^ proceeds. At low and high doses 

the vitality of .the bacteria proteged a^^^^ ^^^^ ^^^^ ^ 35 

35 however, the vitahty of the bacteria is s"°*ta^^^ hydroxylamine 
that, as with conventional strains °fSirf tococci^ fa^^^ y ^ 

chloride would inhibit the i'^^^'l^- f Sov?^ w^i" no™a"y 

parameda treated with otherwise lethal d^^^ 3„ ^^tract of 

kill paramecia; however, we have discoverea mat, 11 m benzopyrene, the paramecia 40 

Sf tffeTeopLrm, is demonstrated by the following Experiments. 

^ST/e inice (B ALB/C) were di^Jded^"-^^^^^^^ fotS rndVeTth^e^^ 

controls; five of the groups (one f ""'^^^^^^^ inoculated intravenously 

Bacteria G was then incubated for 24 hours at 37 C, and then ^^^^"^^'^^^^ 
absence of agglutination. The spleen ^^^^ht of each of^^^ 

The relationship between the spleen weight and the presence or dui>ciicc u bb 
in the mice is shown in Tables 3, 4 and 5. 
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TABLE 3 

Relation between spleen weight and reaction of agglutination in mice (BALB/C) infected 
with leukemia FV 



Spleen Weight (mg) 



10 



15 



20 
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40 



45 



284 
892 

2026 
971 
626 
553 
475 

1990 
524 
387 
605 

1133 
775 
422 
566 
760 
833 
741 
353 
673 



Reaction after Incubation 
for 24 hours at 37 "C 

Agglutination 
Non Agglutination 
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TABLE 4 



Relation between spleen weight and reaction of agglutination in mice (BALB/C) infected 
by splenic lymphomata RPV 



Spleen Weight (mg) 



55 



250 
328 
477 
353 
320 
363 
313 
275 
227 
386 
452 

A -11 

*tx / 

413 
153 
265 
202 
276 
355 
172 
240 



Reaction after Incubation 
for 24 hours at 37 

Non Agglutination 



Agglutination 
Non Agglutination 



Agglutination 
Non Agglutination 
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40 



45 



50 



55 
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TABLE 5 

. Relation between spleen weight and reaction of mlutinalion m 

control group. . . 5 

^ <ir,lppn Weieht (me) Reaction after Incubation 

Spleen weigni (.mg; ^^^^^ ^7 »C 

123 Agglutination 10 

10 171 „ 

145 

109 „ 
106 

112 „ 15 

15 106 
101 



111 
131 

20 126 

100 



60 



20 



112 
148 

140 „ .25 

25 145 „ • 

94 

177 . 
141 

147 30 

g9 Non Agglutination 

Ijg Agglutination 

95 :; 

138 „ 35 

35 148 

178 „ 
118 

101 „ 

116 „ 40 

40 120 

130 
147 

indication that infection had occurred. In thf,case of RPV.^ it w_ ™>wn ^^^^ ^^.^^ 
50 infection, the spleen increases in ""1^""^^^^^^^^^ until 6 8 months after 

LleTon^tl^rotd tSaJ^^I o^Ta^e'^^f ^oL^ggfiS^^^^^ control group showed a 
^^^hiTxpTri'r^Lrd"'^^^^^^ the highly significant fact thaUn nuce^^^^^^^^ 

antigen G-containing extract thereof. 
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10 



15 



whom had no previous indication of neoplasms and were thus ^s^^,?^ '^'^^ 
TreThown in Table 6. It should be noted that these were blind tests in that the 
eSeriSer did not known the identity of the serum at the time of ^^^^^^68^^^^^^^ 
^ome of the sera used in these experiments were also tested for agglutination with a 
LspLsfoi of f conSonal strain of Streptococcus faecalis. The results are shown m Table 

7. 

TABLE 6 

Sera of patients with ascertained neoplasia tested by bacterial G suspension 

Reaction of Agglutination 
Dilutions 



Histologic 
Diagnosis 



1/2 



1/4 



1/8 



10 



15 



20 



25 



30 



35 



40 



Adenocarcinoma 

Epithelioma 

Neck Carcinoma 

Carcinoma 

Carcinoma 

Adenoma 

Lipoma 

II Stadium Cancer 

Carcinoma 

Adenocarcinoma 

Adenocarcinoma 

Lipoma 

Carcinoma 

Adenocarcinoma-Diffused 
Metastases 

Rectum Adenocarcinoma 
Prostatic Carcinoma 
Carcinoma 

Colon Adenocarcinoma 
Colon Carcinoma 
Mamma Carcinoma 
Metastatic Carcinoma 
Metastatic Adenocarcinoma 
Myeloid Leukaemia 
Myeloid Leukaemia 



+ + + + + 



+ + + 



++++ ++ 
± ± 
+ — 



± 
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TABLE 6 (Continued) 



Histologic 
Diagnosis 



Mamma Carcinoma with Diffused 

Metastases 

Epithelioma 

Lymphoma 

Neck Carcinoma * 

Adenoma * 

Stomach Cancer * 

Carcinoma * 

Ulcerating Carcinoma 

Bony Metastases by Prostatic 

Carcinoma * 

Lymphoma * 

Portio Carcinoma * 

Carcinoma * . * 

Carcinoma with Bony Metastases 

I Stadium Adenocarcinoma 

Rectum Adenocarcinoma 

Metastases by Mamma Carcinoma 

Hepatic Carcinoma * 

Epithelioma 

Lymphoma 

Stomach Cancer 

Carcinoma 

Adenocarcinom a 

Adenoma 

Mamma Carcinoma 

Diffused Metastases by Mamma 

Cancer 

Prostatic Carcinoma 
Adenocarcinoma 
Metastatic Adenocarcinoma 

Control serum from 
non-cancer patients 
56 cases 



3 cases 
1 case 



Reaction of Agglutination 
Dilutions 



1/2 


1/4 


1/8 


+ + + + 






± 


± 


± 

± 


± 






+ + + + 

± 


1 1 1 

-r-T-r 


+ + 


+ + + 

± 

+ 

+ + + + 

± 

± 

± 


+ + 
± 

+ + + 
± 


1 ++I 1 ++I I' 1 ! 


± 




± 


± 


± 




± 


+ 




+ + -f + 


± 

+ + + + 


+ -f + 


4--I- + + 
or 

+ + + 

+ 

+ 


+ + + 

or 

+ + 

± 


+ 

± 



♦ These sera was also tested with Streptococcus faecalis (see table 7) 



-h - + + + + = 



non-agglutination 

doubtful 

agglutination 

relative degree of agglutination. 
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TABLE 7 



Agglutination reaction with Bacterium G or Streptococcus faecalis 



10 



15 



20 



25 



30 



Histologic 
Diagnosis 



Neck Carcinoma 
Adenoma 
Stomach Cancer 
Carcinoma 

Ulcerating Carcinoma 
Bony Metastases by 
Prostatic Carcinoma 
Lymphoma 
Portio Carcinoma 
Carcinoma 

Carcinoma with Bony 
Metastases 
Hepatic Carcinoma 

Control serum from 

non-cancer patients 
20 cases 



Dilutions of the 
Bacterium G Suspen 
sion 

1/2 1/4 



Dilutions of the 
Streptococcus Faecalis 
Suspension 



± 

+ + + 



+ + + 



+ + + + 
or 

+ + + 



+ + + 



+ + + 
or 



1/8 
± 

+ 4- 
+ 



1/2 



1/4 



++++ +++ 
+++ +++ 



+ + + 
+ 

+ + + 
+ + 
+ + + 



+ + + + 
or 

+ + + 



+ + + 
+ 

+ + + 



+ + + 
or 

+ 4-. 



1/8 
+ ± 



± 
4- 

4- 



10 



15 



20 



25 



30 



It can be seen from Table 6 that no agglutination or doubtful agglutmation occurred in45 

35 of the 52 cases in which there was a histological diagnosis of a neoplastic condition The 35 
seven cases which gave substantial agglutination notwithstanding the presence of neoplasms 
were all cases in which the neoplasm was very far advanced and metastasis had already 
occurred. It is theorized that these neoplasms were so far advanced that there was no longer 
sufficient blocking factor in the serum to prevent agglutination. In a cHnical situation, 

40 however, the diagnostic test provided by the present invention would not be necessary for 40 
such patients, since, in these cases, the neoplasm is so far advanced that there is no question 
of its existence. ^ , ^ j 

In the control group, the doubtful cases are probably due either to a very low antibody 
titre in this particular patient or the possibility that the patient has a hitherto undiagnosed 

45 neoplasm. . , - r 

Comparison of the results reported in Table 6 with those using a conventional strain of 
Streptococcus faecalis reported in Table 7 shows that, using the conventional strain, 
agglutination occurred in substantially all cases, notwithstanding the presence or absence of 
neoplasms. . _ 

50 In both of the above experiments, the bacteria was cultured for 24 hours at 37 m Tryptic 5U 
Soy Broth (TSB), a product of Difco Inc.. The composition of TSB is as follows: 

Tryptone 17 g 

Soytone 3 g 

55 NaCl 5 g 55 

H2Q quant, suff. 1 litre. 

The cells were then centrifuged and washed with a 0.45% w/v aqueous sodium chloride 
solution. The cells were then diluted in a 0.45% w/v aqueous sodium chloride solution to an 

60 extent sufficient to achieve an optical density reading of 0.400 at 420 nm. The solution was 60 
then refrigerated at 5°C until use. The conventional strain of Streptococcus faecalis used in 
these experiments is the strain available from the American Type Culture Collection under 
the accession No. ATCC 8043. . . 

It can be seen from the above experiments that Bacteria G, or at least the antigenic 

65 portion thereof which we refer to as **antigen on tests with known neoplastic and 65 



non-neoplasticsera shows theability to Unkb 

and antibody (in known nop-«e9Pl^,f ^^^^^^f^^^ or any portion 

Se^' SfiMe'usfd. Uve Bacteria G are not harnifu. 



humans. . ^ u » ,;o «r antioen to be used is not critical, provided that 
The concentration of bacteria or ^"^'gf" 
agglutination can be detected In the P/f^^"* ^P^,?^*^^^^^^^ physiological solution 

bllteria by means of optical density of a suspens on of bactenam YP agflutination at 
at 420 nm. Below an optical density 0-200. ^ themselves so dense^s to make it 10 
10 nonnal magnification. Above 0 500 the bM^^^^^^ concentration at which 

difficult to detect aggluUnation. Accordingly, aw 

agglutination may be detected can u^f^d Pre e^^^ corresponding to 

0 500 optical density at 420 nm; most pr?f^'^^'''y/ 2^®":® „t7i -nv DhvsioloEical solution, 
an optical density of 0.400. The bacter^ ZL Jz^ o^t^i^ tl Z^.tia, identical 15 
15 Albiough the above experiments have ^^en ^rried out ^^^^ 
results arl achieved with killed ^actem however^^^^^^^ ^^^^ G ^^ 

reagent used to kill them should not be one ^^'ch wdl ^^^^^^ can affect the 

SSiKMinkwrtfbK^^^^^^^^ 20 
20 ?S^e Sst'Snvenient^eagent kHUng bac^^^^^^^^ phenol. ^^^^ j„ 

It is desirable that the antigen G-con aming^^^^ 



25 



30 



35 



^iiTfi^r^i^bT^^^^^^^^^ 

material can cause agglutination wrthin 24 hows- j ^j^^ ^sent invention. 

The experiments above demonstrate t^o important V 

First, thejresence of neoplas ic growth he detected^^ve^ g^.^ .^^ 

than has hitherto been possible. At the very least, me uia^^ of the presence of a 

30 can be used to confirm a doubtful di^nosiso^^^^^ jiff^,e„t 

^^^STnSpC^t'^r^^^e^^^^^ hyplthesis that there is an 

following in vitro experiments. 40 
40 . 

non-pathogenic bacteria. We have determined experimentally ^ha* the ability oi oa^^^^^^ 



55 



60 



islerilZ^lndthus a large dose of bacteria will cause a large amount of locking factor to 

bacteria before it has a chance to strip a substantial amount of blocking factor from the 

"7n order to determine the various degrees of ability to link with blocking factor and 
20 antLdfdu^ngtKrious p^^^^ of growth of the bacteria, the followmg expenment was 20 
conducted. 

^Tl^Tee nJmber of mice were inoculated subcutaneously with ascitic liquid from an 

25 Eh^liSuUrS^d, fiv'days after inoculation those animah with e^^^^ i^re'Sd^ 
nodule not exceeding 3 mm diameter were selected. A totaj of 3(» mice were s^^ 
These were divided into 5 groups of sixty mice each. In order to avoid the ettects or low 
tfirfshoTd or S threshoW with different suspensions of bacteria, each group of 60 mice 
was div ded into 6 sub-groups of 10 mice each and these s«b-groum although being treated 

30 wfth the same type of suspension, received six different graduated doses of the same One 
of the five groups served as a control group and thus did "ot undergo any treatment 
other four croups were each treated with a suspension of a different age. i.e. a l-aay 
cSture a 3^da?^culture. a 5-day culture and a 7-day culture The differem 
expressed in units of optical density at 420 nm. i.e. 0.050, 0-100.0i200, 0.400 0-800 and 

35 1 600. The bacterial suspension was administered in a volume of 0.3 cc to each mouse by 
su^taneous inoculation into the back of the mouse. The first treatment was begun o^^^^^ 
fifth day of growth of the transplanted neoplastic mass. The fcond treatment was ^^^^^^ 
days after the first treatment (the sixteenth day of growth) and the third treatmeiit was 
given 11 days after (the twentyseventh day of growth). 35 days ^ft^r the mtial 

40 transplantation of the neoplastic mass, the mice were examined to determine the aW^ 

the bacteria to produce immunization, their ability to stabilize tumour growth and their 
ability to cause regression. The results are shown in Table 9. 
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All mice of the control group had died after 28 - 30 days. In the table, regression means 

'"?^^reTuUs^^VabTe°9" be summarized as follows. The group treated with a 
susoenston prepared from a culture incubated for 1 day. as compared with the control, 

5 SedTumEtasisatdosesof0.100,0.200and0.400unitsafter 5 
However after the second inoculation, there was an mcrease m mortality, with ulceration 
S thrfumour mass. Thus, this group, instead of recovering, worsened and presented a 
higher index of mortalitv than did the control mice. j., . ♦ . 

The eroup trea^d w^^^^ suspension prepared from the 3-day culturedid not present any 

10 suSLdarSiffere^^^^^^ tfeated with the 1-day culture. The dose which gave 10 

''^Th'i^^^^^^^^^^^ w'^h suspensions of bacteria incubated for 5 days showed tumour s^^^^^^ 

at doses of^O.800 and 1.600 units after the first treatment. However, upon the second 
treatment, a sudden increase in mortahty was noted. r«»itc with a rate of 15 

15 The croup of mice treated with a 7-day culture gave quite positive results, with a rate ot 1 3 
surWvalTupW that of the control group an J with regression the tumo^^^^^^ 
do7es of 0.500 and 0.800 units. In practice, in this last group, ^^^^^7^^^^^ 
necessary to block continued growth and to destroy the tumours. With this 7-day culture at 
So^^ateV^^^^^ 0.800 units, complete elimination of the tumour in ^0% of the n^^^^ 

20 was achi^^^ which is a surprising and significant result. In fact, the only mice which had 
S withTn 28 Tyro the tran^^^ of the neoplastic mass were the ones treated with 

doses To 050 units. In the other animals, those which did not exhibit regression of the 
tumour show^^^^ stasis and in almost all of the mice the tumour was rather hard and 

Kotrophic and, it Lemed, also calcified. In the control ^nice the ™ ^^If^^^^'Z 

25 particularly hard. Before achieving complete regression of the tumour, a part of the 
neoplastic mass often sloughed off, causing a kind of abscess to open, ^^^^^^^f^^^^^ 
of the trial period, cicatrization of the tissues affected by the tumour process was complete 
and could only be noted with great difficulty. . . fvt^^t^^^n 

The conclusions which can be drawn from this experiment are that cultures ot f actena O 

30 grown at 37'*C on TSB produce an antigen whose affinity for blocking factor and/or 
intibodies is very variable, depending upon the age of the culture The >*esults fr^^ 
experiment show that the optimum culture is one produced by 6 - 7 days incubation on 1 SB 
at 37°C 

Even better results are obtained with more constantly reproducable optimum dose rates 
35 of the culture, when the culture of Bacteria G is maintained under conditions of controlled 
aerobic growth. This controlled aerobic growth, which is hereafter referred to as 
"hypoxia", occurs when, after inoculation, the culture is sealed m an airtight vessel and 
maintained without shaking until use. This contrasts with an oxgenated culture, where the 
bacteria is cultivated in a free supply of air, with shaking. The difference between 
40 oxgenated cultures and those grown in hypoxia can be seen from the following experiment. 

Experiment 5 . .. . ^ ^ >• i. ^ 

180 mice were inoculated subcutaneously with ascitic hquid from Ehrhch tumours, as in 

the previous experiment. They were then divided into three groups of 60 mice and each of 
45 these groups was divided into 6 sub-groups. As in the previous experiment, each sub-group 

received a different dose of Bacteria G. The first group received doses of Bacteria G grown 

in oxygenated cultures; the second group received doses of Bacteria G grown in hypoxia; 

the third group were used as a control and did not receive any treatment with Bactena G. 

The first treatment was made 5 days afer transplantation of the neoplastic mass; the second 
50 treatment was given 11 days later; and the third treatment was given 11 days after the 

second treatment. The results are shown in Tables 10 and 11. In each case, the cultures of 

Bacteria G used were 6 days old. 
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TABLE 10 

Mice.treated ^.itha 6-day Bacterium G grown in aerated medium (0,p, at 192 nm = 0.85) 



15 



10 



15 



20 



25 



30 



35 



40 



45 



55 



60 



Doses of 0.3ml 
(6.D. at 420nm) 

0.050 
0.100 
0.200 



0.400 



II Treatment after in Treatment 
11 Days 

/ 
/ 



0.800 



1.600 



Stasis in 
60% of mice 



Stasis in 
60% of mice 



Stasis in 
70% of mice 



after 

Second 11 Days 

. / 
/ 

Stasis in 
60% of mice 



Stasis in 
60% of mice 



Stasis in 
70% of mice 



Stasis 



Stasis 



Results after 
the r 

III Treatment 
/ 
/ 

Stasis. 

The remaining 40% 
of mice like 
. control 

Stasis. 

The remaining 40% 
of mice like 
control 

Stasis. 

The remaining 30% 
of mice like 
control 

Stasis 



Note: / = like the control group . 

TABLE 11 

Mice treated with a 6-day Bacterium G grown in hypoxia. (0,D, at 192 nm = L4) 



Doses of 0.3ml 
(O.D. at 420nm) 

0.050 

0.100 

0.200 



0.400 



0.800 



1.600 



11 days 
/ 

Stasis 

Regression in 
50% of mice 



Regression in 
80% of mice 

Regression in 
80% of mice 



Stasis 



second 11 days 



Stasis 

Regression in 
60% of mice 



Regression 



Stasis 



III treatment 
/ 

Stasis 

Tumor reduced in 
40% of mice; 
Regression in 
60% of mice 

Regression 

PpLarpi5i<;inn 

o- 

Stasis 



10 



15 



20 



25 



30 



II Treatment after III Treatment after Results after the 35 



40 



45 



50 



55 



/ = like the control group 
Regression = Complete elimination of tumour 

Although a remarkable improvement in the condition of the group of mice treated with 
oxgeS cultures, compared with the control groups, was noted, only a rel^^^^^^^ few 
isolated regressions occurred and these had no apparent connection with specific doses. On 60 
the other hand, the results achieved in the group treated with cultures grown in hypoxia 
were even more remarkable. Complete regression of the tumour mass m Xl'^ff 'fn im 
doses of 0.200, 0.400 and 0.800 units was achieved; stasis was achieved with doses ot U.iuu 
and 1.600 units. No protection was noted with doses of 0.050 units. 
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15 



20 



40 



Culture 


40 hours 


4 days 


7 days 


Medium 








TSBG 


0.700 


L500 


1.560 


TSAG 


0,550 


0.680 


0.800 


MH 


0.750 


0.730 


1.270 


SF 


0.340 


1.580* 


1.700* 



After the first treatment with the cultures of Bacteria G, microscopic inflammation of the 
tumour mass appeared; this occurred later with the cultures |rown m ^P??''^' Jhan w A t^^^ 
oxvEenated cultures. It is thought that this is caused by the mfenor affinity of the cultures 
Srown U hypoxia for antiboSies; thus, the required dose for the f^rst mflammatory 
5 observation is higher with these cultures. On the second treatment, the animals treated w th 5 
suc%7sUe doses to the ones which achieved the first inflammatory dose gave a better reply 
K there were no differences in the original doses. In the animals achi^^vmg tuin^^^^^^ 
stasis there is no evidence of any worsening of their general condition at a microscopic level 
and these'Vnimals behaved and looked quite different from the control animals: they 
10 rlf-aned themselves their hair was in good order and they looked quite normal. 10 
We Lve S that one way of deterLning the relative affinities o?a culture towards 
blocking factor and towards the antibodies is to take a suspension of bacteria having an 
optical density of 0.07 at 420 nm and then determine its optical density at 192 nm 
SuriJrisinElv the greater the optical density at 192 nm (at this particular concentration), the 
greTter w^n be the relative affinity of the bacteria for blocking factor and therefore the 15 
better are the bacteria suited for clinical use. ..^ , 

It Should be noted that, in Experiment 5 the optical density at 192 nm of a suspension 
having an optical density of 0.07 at 420 nm was 1.4 for bactena grown m hypoxia and 
for bacteria grown in an oxygenated culture. It is therefore theorized that good results wil 
be obtained when the optical density at 192 nm of a bactenal suspension havmg an optical 20 
density at 420 nm of 0.07 is at least 0.70 and that better results will be obtained when the 
optical density is greater than 0.90. Accordingly, it is more preferred that this optical 
density should be greater than 1.0 and most preferred that the optical density be greater 

25 l"is^expected that the optimum age of a culture and the preferred method of growth may 25 
differ, depending upon the particular culture medium used; however, measurement of 
optica! density at 192 nm can give a quick indication of the type of results which can be 
expected and therefore, of the optimum culture to be used. Table 12 shows optical density 
rob) values at 192 nm for various culture media and several culture ages; each suspension 

30 had an optical density of 0.07 at 420 nm and, in each case, the bactena were grown in 30 
hypoxia. 

TABLE 12 

35 Age of the culture 35 



40 



45 * Very high values owing to the Bromocresol Red in the cultural medium 45 



The culture media used were as follows: 
TSBG: 

Triptone 1^ g . ^ 

5 Soytone 3 g 

Glucose 2.^ g 

NaCl 5g 

K2HPO4 2.5 g 

H2O quant, suff. 1 litre 



10 



TSAG: 

Triptone 1^ g 
Soytone 3 g 

Glucose 2.3 g 



15 NaCl 5 g 

Agar 20 g 

XJ O niifint Sllff. 1 lit 



15 



20 



25 



K2HPO4 2.5 g 

Agar 20 g 

H2O quant, suff. 1 Etre 

20 Mueller Hinton: 

Beef Extract . 3 g 

Bacto Casimino Acids 17.5 g 

Starch 1-5 g 

H2O quant, suff. 1 htre 

SF medium is as previously described 

a significant and important improvement. 

35 Experimem 6 inoculated intraperitoneally with about 10** cells of 

leukSa LlYlO Th^ mice were kosen to have a body weight between 25 and 30 g One of 
he Ss of mice was chosen as a control group and ^ff';:^^ no treatment ^^^^ 
mortality and average weight increase are shown m Table 13 . Another of the pcmps ot mu^ 

40 w^s treated with a suspenlion containing the known bacteria Streptococcus faecaUs ATCC 
8043 Each mouse received three intramuscular injections of a 0.2 cc ««pen«on \his 
bacter^m having an optical density of 1.200 at.420 nm. The r^!""^^^^.^^^ 
The third erouD received three intramuscular mjections each of 0.2 cc ol a suspension oi 
Bacteria oTav^ng an optical density of 1.200 at 420 nm. The results are reported m Table 

^^The suspensions of both strains of Streptococcus faecalis were P^^uced b^r ^"^A °^ 
medium of TSB at 3TC for 6 days in hypoxia. It can be seen from Tables 13 and 14 that 
M)0% mortality was reached within 9 days with the control group and withm 11 days with 
thel^o^rtreated with Streptococcus faecalts ATCC 8043. However 100% mortality was 
50 not readied with the group treated with Bacteria G, even after 25 days. 
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18 



Day 



0 
1 
2 
3 
4 
5 
6 
7 
8 
9 



TABLE 13 
Treatments Mortality % 



10% 
30% 
80% 
100% 



Weight Increase 
(average) 



0.4 
1 

1.5 
1.8 
2.5 



10 



15 



Day 



0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



TABLE 14 
Treatments Mortality % 

1° 



-20% 
30% 
70% 
80% 
90% 

100% 



Weight Increase 
(average) 



0.8 
0.8 
1.5 
2 

2.8 



20 



25 



30 
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19 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



Day 



0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



TABLE 15 
Treatments Mortality % 

r 



20% 
30% 

40% 
60% 



Weight Increase 
(average) 



0,8 gr 
0.6 gr 
0.4 gr 



0.4 gr 
0.6 gr 
0.8 gr 
0.8 gr 
0.8 gr 



From the results given above, it can be seen that Bacteria G and antigenic extracts 
thScan be use/to U^^^ neoplasms in human patients. Accordingly, the invention 
provides^ composition comprising Bacteria ^ or an antigen 

gSntaiS^^^^^^^^^ in admixture with a pharmaceutically acceptable earner or 

^^^Anv^ mPthori of administration commonly used for pharmaceutical compositions may be. 

StUv of blockfnrfact allow the antibodies of the host to attack the neoplastic cells 
^e quLt t? shoi^l not. however, be so great as to cause "n^age wjth substantia^^^^^^^^^ 

Ss^Srar^'yla^S'kapplar.t 

fimp *;honId be lett between treatmcuib* mc; ac»^v»uvA wv/^w ---- 
ImfbSrtSteIn ?he serum of the patient (which will have risen stantia^^^^^^ result of 
the first in iection) decreases to a constant level. This may take as much as 11 to ZU days, 
fenrrally n^d^^^ although, as discussed hereafter, doses may be given ?t. somewhat more 
frequem ^ If no sign of anaphylatic shock occurs after the first injection, then he 

second iSction should be the same -dose. Treatment should be continued until the 

" M'i%'^^^^^^^ -odes of administration is as follows: 

^ TKlulfabS^ very large neoplasms. It allows the administered Bac^e^^ 

to rema n at ?he affected site for a'relatively long time ^nd, moreover be^^^^^^^^ 
exchange rate of the blocking factor, it minimizes the Possibility of e^^^^^^ The 
dosage should be chosen having regard to the seriousness of the pathologi^^^ g ah 
advisable to start by administering from 1 to 2 cc of a suspension of Bacteria G having an 
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20 



10 



15 



ootica. density at 420 of 1 A This dose should b^^^ 

S^c^stfdaVtf^^^^^^^^^^^^ a'JmlLrratio^n^ Jho'uYJcLinue J the neop.as. has been 

destroyed. 5 

Bacteria G. The dose can be varied oyer a very wide range generally ^orn 



25 



30 



15 



30 



35 



n^hraTorir/good exchange of blocking f^tor but has -me d^^^^^^ 

s^^hJ^rt^oraVpot^^^^^^^^ 

of 0 03 aMiO nm because of the hazard of immunitary block. For an aduU patjent having a 
body weight of 65 - 70 kg, this limit is reached whh about 2 doses each of 10 cc of a Bactena 
G suspension having an optical density at 420 nm of l.UUU. ^5 

"^ISsei'Ce^to'be 'increased owing to losses by dispersion in the chyxne and chyle^ 
NeverthelesrtWs is the most convenient mode of administration. We P.^fer «hat the 
gfcterTa G shouW be lyophilized and placed in capsules ^^^V^^cSg ClUe £ 
the capsules to pass undigested througfi the gastnc system. If the Bacteria G ^e ^''^e when 
administered they may proliferate in the intestines, which can provide a useful extra dose 
STcterk The^pTan of administration is preferably the same .f?^ •"fr^"'"^^ 'f 
adminisuation. The dose preferably ranges from 0.01 to 0.1 g of lyophihzed Bactena G. 

""Tl^^STJiBacten. G can be administered rectally. It has the -^-^o^^^^^^^ 
administration per os and. moreover, does not run the risk of enzymatic degradation^ The 
do^eTs preferably administered after evacuation of excrement and in an ^"^^^"If^^J^. 
to 20 cc. The plan of administration is preferably the same as for intramuscular 
40 administration. 

"'TSfm^odTSTdSistration is only subsidiary and preferably should on^^^^^^^^ 
association with other modes of administration and with the same plan of admin^^^^^^^ 
45 that other mode. The dose depends upon the extent of the es.on although a relative^^^^^^^^ 
amount of Bacteria G suspension (1 - 5 cc of optical density 1.000 at 420 nm) is preferably 
u^d The Bacteria G may be formulated with any suitable carrier or diluent conventional 

^°InTeSe1arany''cir°dlr or diluent conventionally used for pharmaceutical preparations 
<;n ,^0" L with Bacteria G or with its antigenic extract and the particular carrier or 50 
diiuemwill be chosen having regard to which of the above moues oi a"'viniS'racion 1- 
employed. However, carriers or diluents having a strongly oxidizing or reducing actio^^ 
not recommended. We prefer that the appropriate diluent ^hould be added to the Bac^^^^^^^^ 
G (lyophilized or frozen at -20°C) a short time before administration. Preferred 

55 formulations are: 

live Bacteria G plus isotonic saline (0.9 % w/v NaCl) 
live Bacteria G plus physiological saline without glucose 
live Bacteria G plus phosphate buffer „,,,., 
live Bacteria G plus 0.9 % w/v NaCI plus 0.5 % w/v phenol 
60 lyphilized live Bacteria G in a gastric-resistant capsule 

rn^^=ut;tions'';ont;inlng phenol, th. phenol kills the bacteria and we prefer that 

this should be prepared 1 hour before use. In the case of suspensions in distilled water it is 
recommended that the suspension should be used immediately after it ^as been prepared^ 
65 In other cases it is recommended that the preparation should be used soon after it has been 
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prepared. 

In all of the < 
the experiments 



exneriments described above, live bacteria were used; however, on repeating 
us wiTkUle^^^^^ cells,' substantially the same results were acfiieved. 

10 'TTSSSVre St aSoJgai. of 0.. E™™ S.rep.occcc^ capable of 1,0 

'■r" A Luu,l"a&,S^o alta 3^1^^^^^^ xid micoorgadsm is S«p,»co«»/«^& 
"s^^KSed I'SKrium of the genus S«p<occca« capable of producing an 

' ' "i'^' kSS a^rflng to Clain. 5. in v.l.id, said bac^aum is Snr.p-oocc^ 

^ l^fcsiSrn S^n^L^^^^^^^^ 

^10. A composition according to Claim 9, in which said optical density at 192 nm is at 

Tl. composition according to Claim 10, in which said optical density at 192 nm is at 

30 composition according to any one of Claims 7 to 11, formulated for intravenous 30 

m^^^^^ to any one of Claims 7 to 11, formulated for oral 

^"S^'TSTmposition according to Claim 13, in a capsule of a material resistant to gastric 

35 s^^^l^'^^^;^ j^^^ detecting the presence of blocking factor (as herein defined) in plasma 
by incubating the plasma with Bacteria G or with an antigen G-containrng extr^^^^^ 

16. A method according to Claim 15, in which said Bactena G has the charactenstics 
specified in any one of Claims 8, 9, 10 and 11. 

40 
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